This paper describes the thickness scaling characteristics of ferroelectric lead zirconate titanqte (PZT) thin films for gigabit DRAM storage capacitor applications. High-temperature (400'C) sputtering deposition technique demonstrates very high charge storage density for 2V operation) with low leakage current density (-rc-7 (Fig. 4) (Fig. 9) . Furthermore, there appears to be an optimum La concentration at which the leakage current is minimum (Fig. 10) 
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This paper describes the thickness scaling characteristics of ferroelectric lead zirconate titanqte (PZT) thin films for gigabit DRAM storage capacitor applications. High-temperature (400'C) sputtering deposition technique demonstrates very high charge storage density for 2V operation) with low leakage current density (-rc-7 and leads to-high charge storage density lfor 650d rhick films). The grain size is typically less lhan 10004 Fig. 2), which should yield very uniform cell-to-cell characteristics on the gigabit DRAM chip where the cell area is expected to be reduced dramatically.
Charge. storage density and leakage current density of 650A films, deposited with 30W PZT taryet power and 9W Pb compensation for 2V DRAM operation are shown in Fig. 3 (Fig. 7) and correlates quite well with the conventional leakage cument measurement (Fig. 8) (Fig. 9) . Furthermore, there appears to be an optimum La concentration at which the leakage current is minimum (Fig. 10) . Leakage current increases with La concentration beyond 5Vo, which indicates that the increasing volatility of Pb overwhelms the effect of the enhanced La doping concentration, due to a departure from the equilibrium composition Pb1 r -r .sx)LayY g2(Zr .5 Tig.5)O3 where V represents a Pb vacancy. 
